ABSTRACT Since the emergence of Middle East respiratory syndrome coronavirus (MERS-CoV) in mid-2012, there has been controversy over the respiratory precaution recommendations in different guidelines from various international bodies. Our understanding of MERS-CoV is still evolving. Current recommendations on infection control practices are heavily influenced by the lessons learnt from severe acute respiratory syndrome. A debate on respiratory precautions for MERS-CoV was organised by Infection Control Association (Singapore) and the Society of Infectious Disease (Singapore). We herein discuss and present the evidence for surgical masks for the protection of healthcare workers from MERS-CoV.
INTRODUCTION
Middle East respiratory syndrome coronavirus (MERS-CoV) was first reported in a Saudi Arabian patient in September 2012. Subsequently, MERS-CoV was retrospectively diagnosed in a cluster from Jordan in April 2012. As of 23 April 2014, 253 laboratory-confirmed cases and 93 deaths have been reported to the World Health Organization (WHO), with a reported case fatality rate (CFR) of 36.8%. (1, 2) There has also been an increase in the number of cases of MERS-CoV in Saudi Arabia and the United Arab Emirates (UAE), as reported by WHO between March and April 2014, with healthcare workers among those infected. (3) More recently, there were two reports of MERS-CoV in Southeast Asia. On 17 April 2014, the Ministry of Health Malaysia announced its first and only imported case of MERSCoV -the death of a Malaysian who had travelled to Saudi Arabia on Umrah pilgrimage -the first death in Southeast Asia. (4) In the Philippines, asymptomatic carriage of MERS-CoV was reported in a Filipino nurse who had been working in the UAE. He was detected through contact screening of a fatal case among a cluster of 11 cases in Abu Dhabi, the UAE. (4) The emergence of these new viruses has raised fears of an epidemic similar to that of severe acute respiratory syndrome (SARS). This is especially so in light of the recent report of fatal MERS-CoV occurring so close to home in neighbouring Malaysia. (4) The threat of a pandemic caused by novel respiratory viruses such as MERS-CoV is real, especially when we have little protective immunity against them. In addition, the potential spread of the novel virus is facilitated by globalisation and international travel, especially as many make their way to Saudi Arabia for the annual Hajj and Umrah pilgrimages, in addition to business travel and adventure trips by students.
As SARS is predominantly a nosocomial infection, a lot of attention was focused on masks for the protection of healthcare workers. There is, however, no consensus among international bodies on the use of droplet or airborne precautions for the prevention of MERS-CoV transmission. WHO, in its May 2013 interim guidance on infection prevention and control during healthcare of cases of probable or confirmed MERS-CoV infection, advocates the use of surgical masks when caring for suspects with possible or confirmed MERS-CoV and particulate respirators for aerosol-generating procedures. (5) 
DISCUSSION

Surgical mask is adequate -Dr Ling Moi Lin
Since the emergence of MERS-CoV in September 2012, there have been cases of nosocomial transmission of MERS-CoV in France and eastern Saudi Arabia, but no cases of sustained human-tohuman transmission. (8, 9) Guery et al reported the first nosocomial transmission of MERS-CoV -a 51-year-old French national with no prior travel history developed severe MERS-CoV pneumonia after sharing a room with a 64-year-old index patient who had travelled to Dubai. The index patient had presented with atypical symptoms, complaining of fever, chills and diarrhoea. Dyspnoea developed only on Day 4 of hospitalisation. After seven days, MERS-CoV was suspected in the index patient and confirmed by reverse transcription polymerase chain reaction (RT-PCR) on Day 14 of hospitalisation. Despite the delay in diagnosis, and lack of isolation and infection control precautions, there was only one reported transmission to a fellow patient. No secondary transmission was reported in more than 100 healthcare workers who were tested. These healthcare workers had used inconsistent forms of personal protective equipment (PPE). In addition, there were no cases of secondary transmission among the contacts of the second patient, who was eventually discharged. (8) In another hospital outbreak in eastern Saudi Arabia, there were 23 confirmed cases and 11 probable cases in healthcare facilities in Al-Hasa (by far the largest nosocomial transmission reported to date). Epidemiology and phylogenetic studies were not able to ascertain single or multiple introductions from the community. In addition, it was not possible to determine the route of transmission from this report or ascertain whether the virus was transmitted when the contact was more than one metre away from the case patient. (9) From the above published reports, MERS-CoV, a beta coronavirus, is more likely to be transmitted through droplets and contact. This is consistent with what we know about other coronaviruses, including the SARS coronavirus. (10, 11) Given the phylogenetic and immunologic similarities between MERS-CoV and SARS, infection control precautions could be extrapolated from the experience with SARS in 2003.
Seto et al, in a case control study in five Hong Kong hospitals, showed that the use of masks significantly reduced the risk of SARS infection among healthcare workers. Among noninfected staff members who were surveyed and wore masks, 30.7% of them had used surgical masks, 54.4%, N95 masks and 15.3%, paper masks. Droplet and contact precautions alone were sufficient to protect against SARS. (12) MERS-CoV transmission is most likely to occur when it is not suspected and when lapses or noncompliance with infection control practices occur. Basic infection control measures, including (a) ongoing surveillance programmes; (b) hand hygiene; (c) good environmental hygiene; (d) effective staff health programmes; (e) appropriate outbreak investigation response; (f) education and communication for staff compliance with infection control; (g) sufficient full-time infection control nurses; and (h) having the appropriate infrastructure in place (such as supervision by infection control doctors), are equally important for the prevention of SARS or MERS-CoV transmission as the use of specific PPE. (13) The recommendation for the use of N95 masks may be counterproductive. Its use is often perceived by healthcare workers to be difficult to tolerate, as shown in Toronto during the SARS outbreak. (14) They have also been associated with impaired mental performance and increased headache in healthcare workers, (15) (16) (17) which may explain the poor use of N95 masks. For a droplet-transmissible infection, a properly worn surgical mask is more protective than an ill-fitted, inappropriately used N95 mask.
In summary, MERS-CoV is postulated to be a droplet-and contact-transmissible respiratory virus infection with no sustained person-to-person human transmission. Strict adherence to basic infection control measures and proper application of surgical masks is protective, without the need for airborne isolation using N95 respirators.
The case for airborne precautions -Professor Paul Anantharajah Tambyah
The reports of nosocomial transmission of MERS-CoV and person-to-person transmission within family clusters in the UK and Riyadh, Saudi Arabia, are worrying, for this suggests possible airborne transmission of MERS-CoV. (8, 9, 18, 19) Transmission of MERSCoV to healthcare workers has also been reported. (9) The phylogenetic and immunologic similarities between SARS and MERS-CoV should not lull us into extrapolating data and experience from SARS in its entirety. (10, 11, 20) There are stark differences in CFRs at the moment, and hence, the anxiety level of healthcare workers has been raised. Based on WHO's data, the CFR for SARS is relatively lower, ranging from 0% to 50%, depending on the age group affected, with an overall CFR of 14%-15%. (21) In contrast, the CFR for MERS-CoV is 43.5% and is as high as 60.0% in those with comorbidities. (1, 22) For a novel respiratory virus that could potentially cause severe disease with reports of transmission to healthcare workers, a good and cost-effective way to prevent its transmission in the healthcare setting is through barrier precautions, which include the use of gloves, gowns and masks. (23) Specifically for respiratory precautions, the use of N95 respirators is recommended for MERSCoV, a novel respiratory virus with a high CFR, especially when N95 respirators are readily available. The use of surgical masks alone may not be sufficient. Our understanding of MERS-CoV is still evolving. Potentially fatal complications, including death, are dire. Healthcare workers need to have the confidence that they are protected, and even if their requests are irrational, these concerns should be considered.
This recommendation is in keeping with international guidelines from HPA UK and US CDC.
(6,7) As a developed, well-resourced country, we cannot afford to offer our staff any lower level of protection than what is offered in the UK and US.
Trying our best to do what is right -Professor Seto Wing Hong
The spread of MERS-CoV through travel and tourism, which could result in pandemics with potential adverse impact on the global economy, is always a concern. However, as of 17 July 2013, WHO has unanimously decided that conditions for a public health emergency of international concern for MERS-CoV have not yet been met. In addition, WHO does not advise special screening at points of entry or recommend the application of any trade and travel restrictions. The use of entry temperature screening is controversial, with significant human resource implications and questionable effectiveness.
Pertaining to respiratory precautions, HPA UK and US CDC have recommended airborne precautions. (6, 7) WHO has, however, recommended the use of surgical masks when caring for patients suspected of possible or confirmed MERSCoV and particulate respirators (N95) for aerosol-generating procedures. (5) Recommendations for the use of particulate respirators and airborne precautions during aerosol-generating procedures can be appreciated by extrapolating from the experience with SARS. The highest risk of transmission of SARS to healthcare workers was consistently reported during tracheal intubation, (24 -27) and during noninvasive ventilation, tracheotomy and manual ventilation before intubation. (28, 29) Recommendations for airborne precautions during routine care of patients with possible or confirmed MERS-CoV are less clear. SARS, which bears a close phylogenetic relationship to MERS-CoV, is spread through droplets and contact. In cases of lower respiratory tract infections, the lungs are congested, making it less likely for aerosol droplets to be generated during normal respiration and coughing. In a systematic review by Jefferson et al in 2010, the use of face masks significantly reduced the spread of respiratory viruses. The same was noted with hand washing and the application of PPE. (23) Recommendations for respiratory precautions in a pandemic setting often evolve with time. This is best illustrated by the 2009 influenza A (H1N1) outbreak. At that time, the Society of Healthcare Epidemiology of America (SHEA) and WHO recommended the use of droplet precautions when caring for patients with suspected or confirmed H1N1 based on the understanding that influenza viruses are transmitted by large respiratory droplets. (30, 31) US CDC and the Institute of Medicine (IOM), however, recommended the use of N95 in all circumstances in 2009, (32, 33) in light of evidence of detectable airborne influenza virus at various locations in a healthcare facility. (34) As the pandemic evolved, and with evidence from a randomised control trial suggesting that surgical masks were as effective as N95 masks in the prevention of nosocomial pneumonia, (35) US CDC later revised their 2010 guidelines, recommending the use of droplet precautions for confirmed or suspected influenza cases and the use of N95 masks for aerosolgenerating procedures.
Novel viruses with pandemic potential will continue to emerge. Our recommendations for infection control purposes should be evidence-based, and not fuel paranoia and anxiety among healthcare workers.
CONCLUSION
Every year, millions go on Hajj and Umrah pilgrimages to the Arabian Peninsula, which is the epicentre of the novel virus, MERS-CoV. Upon return, it is common for these pilgrims to present to healthcare facilities with febrile respiratory illnesses. The spread of MERS-CoV with travellers as potential vectors is most feared. Surveillance and infection control strategies are crucial for the containment of MERS-CoV.
There remains no international or regional consensus on the recommendations for respiratory precautions for MERS-CoV among the various infection control professionals. Infection control practitioners at the debate cited their experiences during the SARS epidemic and highlighted the use of a mixture of different masks in Hong Kong and Singapore institutions, with different outcomes. Some healthcare workers exposed to SARS with minimal precautions did not contract the disease, while there were anecdotal reports of those who used the N95 mask and contracted SARS. The reality is that we may never be able to determine the best protective gear to wear for SARS, MERS-CoV or other emerging infections, as it is practically impossible to conduct any randomised controlled trials.
Although evidence presented at the debate supported droplet precautions, except for aerosol-generating procedures, it was evident during the discussion that policymakers would prefer to err on the side of caution and support recommendations for full protective equipment, including the use of N95 masks for MERSCoV, an emerging novel respiratory virus with a potentially high CFR. However, infection control practices and recommendations must be revised as new data emerges. Ongoing surveillance, education, audit of infection control practices and research on the transmission of these novel pathogens are critical and allow us to be in a better position to make practical, safe and appropriate recommendations on infection control practices without fuelling healthcare worker anxiety.
To date, there have been no cases of MERS-CoV in Singapore. However, with global travel, the threat of MERS-CoV spreading to our shores is very real, as highlighted by the recent fatal case of MERS-CoV in a Malaysian who had travelled to Saudi Arabia. As a community of infectious diseases physicians and infection control practitioners, we must remain vigilant, and put in place infrastructure and policies to deal with emerging infections and pandemics.
